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weeds cause decreasing in crop yield and quality by competing for available resources such as water, nutrient, space and light [1] [2] [3] . However, weeds can maintain the stability and sustainability of an agro-ecosystems [4] , because they often contribute to relief in soil and water conservation and nutrient retention for improve soil productivity [5] [6] , and can provide food for many species of beneficial insects, mainly crop pollinators [7] . It is for this reason that it investigated the impact of management practices on weed communities for use in weed management practices.
Weed communities are affected by many factors as agricultural management practices [8] [9] , particularly crop rotation type [10] [11] , different tillage systems [12] , fertilization [13] . Fertilization affects not only the growth of crop but also on weed population [14] [15] [16] . Previous studies have been demonstrated that fertilization can significantly affect weed community composition, density and diversity [17] [18] [19] . For example, N application has increased crop yield but that can have altered effects on weed community structure [13] [20] but other studies have shown that the rate of N application has little effect on the competitive ability of crop and weed species [21] [22] . Moreover, some researchers have shown that P fertilizer increases the density of weed communities in crop fields than N and K fertilizers [23] [24] [25] . As suggested by Tang [3] has demonstrated that balanced fertilization was more efficient to prohibiting for growth of weeds. The application of chemical fertilizer with manure has increased the density of the weed community [26] . However, Miyazawa [27] and Menalled [28] indicated that manure application had influenced on weed infestation, but it may introduce new weed species. Based on these findings, it provides a basis for study of weed community response to fertilization, which is important for weed management programs in agricultural ecosystems.
Long-term field experiments are important to evaluate the changes of weed community composition and provide an understanding of the long-term effects.
Many short-term experiments have been studies how crop rotation and fertilizers influences on weed communities. However, weed community responses to long-term fertilizer management have been rarely studied. The effects of different fertilizer application on weed community composition was studied in a 27 years long-term fertilizer experiment in winter wheat field. The present study was conducted to examine the response of weed community to long-term different fertilizer managements in winter wheat field. Understanding the changes in weed community composition under long-term different fertilizer management would help in regional weed management programs.
Materials and Methods

Study site & Experimental Design
Long-term field experiments were established in 1990 at the experimental station 
Weed Sampling and Data Analyses
The The diversity indices were calculated from the data of raw density of weed species data (Magurran AE, [31] ). Species diversity was determined using the Shannon's diversity index (H'): The amount of N/P/K contained in the added organic manure.
1792
R
where, N is the total number of weed density in a plot and n is the number of individuals of the weed species in a plot.
The community dominance was determined using the Peliou's index of even-
The richness index was determined using the Margalef's richness index (D MG )
where, S is the number of the species in each plot.
Statistical Analysis
The primary data were computed by using Microsoft Excel 2010 spreadsheets.
Results of the different treatments were analyzed ANOVA to evaluate differences between treatments and means were compared by the least significant difference (LSD) at 5% level of significance by using SPSS 23.0 (SPSS: An IBM Company, Chicago, IL, USA). Weed community composition was analyzed by using the principal component analysis (PCA) was performed by using CANOCO software [32] . Table 2 shows the variation of soil nutrients, and light transmittance in longterm diverse fertilizer management regimes. The soil organic matter and total N were lower in CK treatments and those receiving unbalanced fertilizers (N, NK and PK) than the other treatments (P < 0.05). The highest organic matter and total N contents were seen with MNPK treatments ( Table 2 ). The available P content was the lowest in treatments given no phosphorus fertilizer (CK, NK and N), and the highest in MNPK treatment. The NP treatment had the lowest Different letters within the same column indicate significant differences between treatments in winter wheat field (P < 0.05).
Results
Variation of Soil Nutrients and Light Transmittance in Winter Wheat Field
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available K content, significantly lower than that of CK and N treatments; the highest soil-available K was observed with MNPK rather than NK. The application of NP or NPK also significantly increased the contents of these four parameters compared with applications of unbalanced fertilizers in winter wheat field.
The amount of light transmittance was significantly lower with MNPK treatment, while it was highest in CK and N treatments. With the NK and PK treatments, amount of light transmittance was similar but significantly lower than that of CK and N treatments (P < 0.05). With the NP and NPK treatments, light transmittance was significantly lower than that in unbalanced treatments, while it was relatively higher with treatments including organic manure under wheat field ( Table 2 ).
Density and Species Composition of the Weed Communities
The long-term diverse fertilization treatments were greatly influenced the density of the weed communities ( Figure 1 ). Weed density was substantially lower with balanced fertilizers treatments (NP, NPK and MNPK) compared with none (CK) or unbalanced fertilization (N, NK, PK) treatments in winter wheat field (P < 0.05). In contrast, total weed density was highest in the none (CK) or unbalanced fertilizers (N, NK, PK) treatments in winter wheat field (Figure 1 ). Table 3 shows the differences in weed species that occurred with the various treatments. A total of 19 weed species from 10 families were also recorded in winter wheat field, of which six were perennial species, and other 13 species were annual (Table 3) in their life cycle. According to the functional group, the number of dicotyledonous weed species (15 spp.) was greater than that, of monocotyledonous (4 spp.). Asteraceae (4 spp.) was the most numerous family and followed by Brassicaceae, Poaceae and Euphorbiaceae were (3 spp.) respectively, and other Convolvalaceae, Compositae, Gramineae , Fabaceae, and Plantaginaceae were one species respectively, in studied period. Under the experiment, the following six weed species; (i.e., Acalypha australis Linn, Avena fatua, Brassica rapa, Calystegia hederacea, Chenopodium glaucum Linn, Euphorbia humifusa and Setaria viridis Linn) had found in various treatments, while other 13 weed species were found in some of the treatments. The weed community composition also varied with fertilization regime, the most dominant species was perennial dicots, particularly Calystegia hederacea and Setaria viridis Linn, its highest density observed under different fertilization treatments. The annual dicots weed species; Cirsium arvense, Erigeron annus, Eschenbachia japonica and Setaria viridis Linn were most dominant in low fertility such as CK, N, NK and PK treatments (Table 3 ). In contrast, the annual dicots weed species, Chenopodium glaucum Linn which was most dominant in high fertility such as NP, NPK and proportion (36%) and dicotyledonous annual weed species had 35%, dicotyledonous perennial weed species had (23%) and monocotyledonous perennial had the lowest proportion (6%) respectively, among the life forms under different fertilizer management systems (Figure 2 ).
Influences of Diverse Fertilizer Management on the Biodiversity of the Weed Community
Fertilization also significantly influenced the species diversity (H'), evenness index (E) and richness (R) of the weed community (Table 4 ). The species diversity (H') was highest in none (CK) or unbalanced fertilizers (N, NK, PK) treatments.
The highest value of species richness (R) was also observed in PK treatment followed by NK, CK, N treatments. In contrast, the species diversity (H') and richness (R) indices were slightly lower in fertilizer treatments those receiving balanced fertilization (NP, NPK and NPK integrated with organic manure) ( Table   4 ). The evenness index (E) was no significant different among the treatments in rain-fed conditions. 
Discussions
Different fertilization treatments had significantly affected the soil organic matter and other soil nutrient parameters such as total N, available P and K (Table   2) , thus exerting influences on density of weed species [33] . These results illustrated that the total weed density was low in nutrient-rich treatments (NPK closely followed by NP, MNPK), while it was high in unbalanced fertilizer managements ( Figure 1 ). These results illustrated that the high soil nutrients contents promoted the growth of crops, thus decreased the light intensity available for weed growth (Table 2 and Figure 1 ).
In plots receiving highest nutrients level was significantly suppressed on the growth of dominant weed species because of the increased competition of crop for light, water and nutrient sources. Therefore, biodiversity of weed species compositions in high nutrient inputs plots were significantly lower compared with the none or unbalanced fertilizer treatments ( Figure 1 ). In agreement with the results of this study, Tang [34] who also described that, nutrient-rich treatment was more efficient at inhibiting the growth of weeds because of light radiation being restricted by crop. Moreover, the insufficiency of light intensity may also reduce germination of weed species [35] . However, Banks [17] indicated that total weed density was the lowest in no fertilizer (CK) treatment and the highest in balanced fertilizer treatment (NPK), some of the weed species was decreased in its density as fertility managements became more complete. It would be the influences of fertilizer applications on density of weed communities may be sensitive to regional weed species competition [36] .
The dominant weed species, such as Chorispora tenella and Euphorbia helioscopia were occurred in plots no receiving the soil N and available P treatments in winter wheat field (Table 3) , in contrast, when N and P are applied with together (NP, NPK and MNPK) treatments, those weed species were not as dominant species. Based on the results of this study, the total number of dicotyledonous (broad-leaves) weed species was higher than that of monocotyledonous (narrow leaves) weed species (Figure 2) . According to the Derksen [37] who has found that composition of weed flora in cropping systems may be due to the seasonal changes, crop rotation, long-term environmental changes such as soil erosion and climate changes.
Fertilization also significantly influenced the Shannon diversity, species evenness and richness indices of weed communities. Diversity indices of weed species were affected by density of weed and standing crop competition also. In this study, species richness and diversity indices were significantly lower in high soil fertility treatments. None and unbalanced fertilizer treatments resulted in significantly higher diversity indexes and richness (Table 4 ). Hillbig 1982 [38] and Ellenberg [39] also reported a similar result; nutrient poor-environments have a great diversity of weed species. In contrary, increase in high soil nutrient content evaluated the weed biodiversity level, while the community dominance was low [19] .
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Conclusion
Farm management practices, particularly the application of different fertilizers, can change the weed density and species composition. Our results showed that longer history of diverse fertilizer application altered nutrients concentrations, which exert influences on density of weed species. Balanced application of fertilizers (N and P) showed lowest weed density and reduced the weed species diversity, compared with an unbalanced fertilizer application, because of the competition for growth requirement resources between crop and weed. Therefore, both balanced fertilizer application and/or with organic amendments and diverse crop rotation strategies should be incorporated in sustainable crop production systems.
Conflicts of Interest
There are no conflicts of interest in present study.
